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8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 

1 . Claims 1-14 have been examined. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-6 and 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
"Differential Effective Lapse Time Accumulator (Delta)" by Bickle et al. (hereinafter "Bickle") 
in view of "How Debuggers Work" by Rosenberg (hereinafter "Rosenberg"). 

In regard to claim 1, Bickle discloses: 

A method for implementing breakpoint based performance measurement using a 
set of hardware counters for counting hardware events See page 1, e.g. "time/counter 
cards 24"; said hardware counters being programmable for counting predefined 
processor events See page 1 e.g. "measurement of system performance"; said predefined 
processor events including processor cycles See page 1, e.g. "instruction cycle time 
measurement"; said method comprising: 

inserting a start breakpoint instruction and a stop breakpoint instruction...; See 
middle of page 1, e.g. "start breakpoint A and stop breakpoint B"; Bickle does not 
expressly disclose: inserting breakpoint instructions... in hardware instructions. 
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However, Rosenberg teaches that breakpoints can be implements as hardware 
instructions. See bottom of page 40, e.g. "special instruction". 

Bickle does not expressly disclose executing said hardware instructions and 
suspending processing of said hardware instructions responsive to executing said start 
breakpoint instruction; However, Rosenberg teaches that upon encountering a "special 
instruction," execution is suspended while an operating system notifies a debugger. See 
bottom of page 40. 

responsive to executing said start breakpoint instruction generating a processor 
interrupt..,; See page 1 line 21, e.g. "The A comparator 18 is used as a start timing 
breakpoint. . ." Comparators are used to provide a signal (i.e. interrupt) to the 
accumulator. Bickle does not expressly disclose for entering interrupt handler 
instructions and calling breakpoint instructions; However, Rosenberg teaches that upon 
encountering a "special instruction," a trap to the operating system is called which 
notifies a debugger, i.e. "breakpoint instructions". See bottom of page 40. Note that the 
limitation "calling breakpoint instructions" is broadly interpreted according to the 
description providing enablement on page 4 lines 11-21 which describes a "debugger." 

...start said defined set of hardware counters; See page 1 lines 26-27, e.g. 
"accumulate elapsed time"; Bickle does not expressly disclose said [breakpoint 
manager] generating a start processing instruction to return processing from said 
interrupt handler instructions to the hardware instructions...; However, Rosenberg 
teaches that a debugger handles a breakpoint before returning execution. See page 41 
line 16, e.g. "proceed past this breakpoint." 
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executing the hardware instructions and ... responsive to executing said end 
breakpoint instruction to stop said defined set of hardware counters. See page 1 lines 22- 
23, e.g. "B comparator 18 is used as a stop timing breakpoint." Bickle does not expressly 
disclose suspending processing of the hardware instructions. As pointed out above, 
Rosenberg teaches breakpoint handling by suspending processing. See bottom of page 4, 
e.g. "trap to the operating system." 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Rosenberg's method of breakpoint handling with Bickle's 
breakpoints in order to provide control over the execution of a debuggee (see Rosenberg 
page 39 paragraph 1). 

In regard to claim 2, the above rejection of claim 1 is incorporated. Bickle further 
discloses: wherein said predefined processor events include at least one of processor 
instructions executed, cache misses, a defined type of processor instruction executed, and 
translation lookaside buffer misses. See page 1 lines 28-29, e.g. "number of times 
breakpoint A occurs." Note that the phrase "at least one of. . ." permits the disclosure of 
one item to meet the language of the claim. 

In regard to claim 3, the above rejection of claim 1 is incorporated. Bickle further 
discloses: wherein a user specifies, via a debugger breakpoint manager including a 
performance measurement program and a user interface, a start bound and an end bound 
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of a performance collection region of a user source code and said set of hardware 
counters. See page 1 lines 33-35. 

In regard to claim 4, the above rejection of claim 1 is incorporated. Bickle further 
discloses: wherein the inserting step includes inserting said start breakpoint instruction 
and said stop breakpoint instruction at arbitrary user defined locations .... See page 1 
line 34, e.g. "breakpoint . . . parameters." Bickle does not expressly disclose in said 
hardware instructions. However, Rosenberg teaches that breakpoints are inserted in 
hardware instructions. See page 41 lines 5-6. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use Rosenberg's method of 
breakpoint handling with Bickle's breakpoints in order to provide control over the 
execution of a debuggee (see Rosenberg page 39 paragraph 1). 

In regard to claim 5, the above rejection of claim 1 is incorporated. Bickle further 
discloses: a user. See page 1 line 1, e.g. "user." Bickle does not expressly disclose: 
enabling ...to interrogate a program state and to request said start processing 
instruction. However, Rosenberg teaches that a debugger interrogates program state and 
enables a return to program processing. See page 41 lines 13-20. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use 
Rosenberg's method of breakpoint handling with Bickle's breakpoints in order to provide 
control over the execution of a debuggee (see Rosenberg page 39 paragraph 1). 
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In regard to claim 6, Bickle discloses: 

Apparatus for implementing breakpoint based performance measurement See 
page 1 lines 13-18, e.g. "DELTA system." 

said breakpoint manager utilizing said performance measurement program and 
said user interface for defining a set of said hardware counters for counting user 
specified hardware events See page 1, lines 1-3, e.g. "allows the user to take accurate 
time measurements" and "count the number of times." Also lines 33-35, e.g. "operator 
interface." 

user program means See page 1 line 1, e.g. "test tool." 

Bickle does not expressly disclose: a source level debugger including a 
breakpoint manager; However, Rosenberg teaches that a source level debugger (see 
page 4 line 2, e.g. "source-level debugger") is used to manage breakpoints (see page 5, 
3 rd paragraph , e.g. "Current debuggers can control all execution ... by using 
breakpoints"). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use Rosenberg's debugger with Bickle's breakpoints in order 
to provide control over the execution of a debuggee (see Rosenberg page 5 paragraph 3). 

All further limitations have been addressed in the above rejection of claims 1 and 

3. 

In regard to claim 8, the above rejection of claim 6 is incorporated. Bickle further 
discloses: wherein said breakpoint manager ... records user information specifying said 
defined set of hardware counters. See page 1 lines 33-35. Bickle does not expressly 
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disclose responsive to said start breakpoint instruction. However, Rosenberg teaches 
that information can be recorded responsive to a breakpoint. See page 41 lines 13-16. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use Rosenberg's information recording with Bickle' s user information in order to 
give a programmer fine control over a program (see Rosenberg, top of page 3). 

In regard to claims 9 and 10, the above rejection of claim 6 is incorporated. All 
further limitations have been addressed in the above rejection of claims 2 and 4, 
respectively. 

In regard to claim 1 1, Bickle discloses a computer program product. See page 1 
line 1, e.g. "DELTA is a test tool." All further limitations have been addressed in the 
above rej ection of claim 1 . 

In regard to claims 12-14, the above rejection of claim 1 1 is incorporated. All 
further limitations have been addressed in the above rejection of claims 3, 4, and 2, 
respectively. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bickle and 
Rosenberg as applied to claim 6 above, and further in view of U.S. Patent No. 5,533,192 to 
Hawley et al. (hereinafter "Hawley"). 

In regard to claim 7, the above rejection of claim 6 is incorporated. Bickle further 
discloses: specifying said defined set of hardware counters. See page 1 lines 25-29. 
Bickle and Rosenberg do not expressly disclose wherein start breakpoint instruction 
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includes encoded information. However, Hawley teaches that breakpoints are encoded to 
indicate the type of breakpoint as well as the identity of the desired debugger. See 
column 9 lines 24-28. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use Hawley' s teaching of breakpoint encoding with 
Bickle's hardware counters in order to provide more than one debugger operative at a 
time (see Hawley column 5 lines 40-42). 



Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571)272-3703. The 
examiner can normally be reached on T-F 6:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571)272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



jdr 




